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Three Steroidal Glycosides from the Fresh Fruits 


of Solanum spirale (Solanaceae) 


TENG Xi-Feng’ , ZHANG Ying-Jun , YANG Chong-Ren' ` 
(1 State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany , 
Chinese Academy of Sciences, Kunming 650204, China; 
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China) 


Abstract: One new steroidal glycoside, 26-O-8-D-glucopyranosyl - (25 R)-furost-B , 2%, 26-triol-5- ene-3.a-L-rham- 
nopyranosyl - (1-2) -[3 - O - (3- O-acetyl ) &-L-rhamnopyranosyl -( 1-4) ] 8-D-glucopyranoside (1) were isolated from the 
fresh fruits of the edible plant Solanum spirale Roxb ., together with two known ones, 26- Of -D-glucopyranosyl - (25 R)- 
furost- 2 -methoxyl-3 , 26-diol-5-ene-3- O@-L-rhamnopyranosyl - (1-2)-8-D-glucopyranoside (2) and 26- Of -D-glucopy- 
ranosyl - (25 R )-furost-38 , 2% , 26-triol-5-ene-3- O--L-rhamnopyranosyl -( 1-2 )- [Q -L-rhamnopyranosyl - ( 1-4 ) B-D- 
glucopyranoside (protodioscin) (3 ) . Their structures were elucidated by spectroscopic methods, especially 2D NMR . The 
known compounds 2-3 were isolated from the title plant for the first time . 
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Solanum spirale Roxb . is distributed mainly in 
Yunnan, Guizhou, Guangxi, and Hunan provinces of 
China, India, Bengal, Burma, Thailand, and Viet- 
nam .In China, the tender leaves and fruits are edible 
and have been used as a wild vegetable by Dai people 
(Kunming Institute of Botany, Chinese Academy Sci- 


ences, 1979) . The leaves are also reported to have the 


effects on killing intestinal worms and the roots are 
used as a narcotic and diuretic in India . And the Viet- 
namese use the ripe fruits as vegetable and the leaves 
as folk medicine against beriberi and swollen stomach 
(Quyen et al., 1987) . 

Three compounds, tomatidenol, 1%%-hydroxytoma- 


tidenol and yamogenin, were isolated from the leaves of 
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Fig. 1 Structures of 
S. spirale (Quyen et al., 1987), while etioline, so- 
laspiralidine and 3- O - ®-glucopyranosy]l) - etioline were 
reported from the roots (Ripperger, 1996) . As a part 
of our phytochemical investigation on edible plant in 
West China, three steroidal glycosides (1-3) were 
identified from the fresh fruits of this plant for the first 
time (Fig .1) . Of them, 1 is a new compound . Two 
known compounds were determined to be 26- OB-D- 
glucopyranosyl -(25R )-furost-2£ -methoxyl-% , 26-di- 
ol-5-ene-3- O&-L-rhamnopyranosyl -( 1-2 )-D-gluco- 
pyranoside (2) (Silva et al., 1998), and 26- OB-D- 
glucopyranosyl -(25 R) -furost-33, 2 , 26-triol-5-ene- 
3- Oa-L-rhamnopyranosyl - (1-2) -[@ -L-rhamnopyrano- 
syl -( 1-4) ] B-D-glucopyranoside ( protodioscin) (3) 
(Watanabe et al., 1983), respectively, by comparison 
of their NMR data with the reported literature values . 
Compound 1 was obtained as white amorphous 
powder and showed a positive reaction with the Ehrlich 
reagent, suggesting that 1 was a furostanol glycoside . 
Its molecular formula was assigned as C;; Hy Os; on the 
basis of HRFABMS m/z 1089.5457 [M-H] (calcd . 
for Cs; Hss ©; : 1089.5481) . The 'H NMR spectrum 
displayed four methyl signals of a typical steroidal skel- 
eton at [0 0.88, 1.04 (each 3H, s), 0.97 (3H, d, 
J=6.2Hz), 1.32 (3H, d, J=7.1 Hz)] as well as 
four anomeric proton signals at6 4.80 (1H, d, J= 
7.6 Hz, GicH H- 1), 5.85 (1H, s, Rhall H-1), 
4.94 (1H, d, J=7.2 Hz, Glel H- 1), and 6.39 
(1H, brs, Rhal H-1)] . These NMR features were 
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compounds 1-3 


closely related to those of protodioscin (3), except for 
the appearance of additional signals rising from an 
acetyl group: an isolated methyl proton signals at 6 
1.94 (3H, s, OCOCH, ), a carbonyl carbon at 6 
170.8, and a methyl carbon at6 20.9 . Comparing to 
those of 3, the downfield shift of C - 3 of Rhall by 1.4 
ppm together with the upfield shift of C - 2 and C - 4 by 
0.8 and 1.3 ppm, respectively, 
acetyl group was linked to C - 3 of Rhall in 1 . This 
was further supported by the HMBC correlations of H - 
3 (© 4.82) of Rhall with the acetyl carbonyl carbon at 
5 170.8 .Other HMBC correlations (Fig .2) confirmed 
the structure of 1 as 26- OB-D-glucopyranosyl - (25 R) - 
furost-B, 24 , 26-triol-5-ene-3- O-L-rhamnopyrano- 
syl -( 1-2 )-[ 3- O -(3- O-acetyl )-&-L-rhamnopyranosy] - 
(1-4) ]®-D-glucopyranoside . 


suggested that the 


Experimental section 

General Experimental Procedures Optical rotation was 
measured on a HORIBA SEPA-3000 automatic digital polarime- 
ter . The NMR spectra were recorded in pyridine- d; on a Brucker 
AM4~00 and DRX-500 instruments with TMS as internal stan- 
dard . FABMS data were recorded on a VG Auto Spec3000 spec- 
trometer and the HRESIMS on API Qstar Pulsar spectrometer . Si 
gel (200 - 300 mesh) for column chromatography (CC) and 
GF254 for TLC were obtained from the Qingdao Marine Chemical 
Factory, Qingdao, People’ s Republic of China . Rp-8 (40 - 63 
um) for CC was from Merck Corporation . 


Plant Material The fresh fruits of S. spirale were collected 
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Fig .2 Key HMBC correlations of 1 


from Xishuangbanna, Yunnan, and identified by Prof. C.R. 
Yang, Kunming Institute of Botany, Chinese Academy of Sciences . 

Extraction and Isolation The fresh fruits (540 g) of 
S. spirale were extracted with MeOH (800 ml X 3) under reflux 3 
times . After removal of the solvent under reduced pressure, the 


concentrate was suspended into H, O and partioned successively 


with petroleum ether, AcOEt, and n-BuOH . The n-BuOH frac- 
tion (25 g) was subjected to column chromatography on silica 
gel, eluting with CHCl;-MeOH-H.O (7: 3: 0.5) to give five 
fractions (Fr .1-5), Fr .3 was subjected to reverse phase RP-8 
column eluting with MeOH-H,O (7 3) to afford 1 (35 mg), 2 
(60 mg) and 3 (12 mg) . 


Table 1 'C NMR spectral data of compounds 1 - 3 


No. 1 2 3 
1 37.6 37.6 37.5 
2 30.1 30.0 30.0 
3 78.4 78.7 78.5 
4 39.1 39.0 39.5 
5 141.0 141.0 140.9 
6 121.9 121.9 121.9 
7 32.5 32.5 32.4 
8 31.8 31.8 31.8 
9 50.5 50.4 50.5 
10 37:2 37.2 3732 
11 21.2 21.1 21.1 
12 40.0 39.8 40.0 
13 40.9 40.6 40.9 
14 56.7 56.7 56.2 
15 32.6 32.5 32.6 
16 81.2 81.4 81.3 
17 63.9 64.3 63.8 
18 16.6 16.4 16.5 
19 19.5 19.5 19.5 
20 40.8 40.9 40.8 
21 16.5 16.3 16.4 
22 110.8 112.7 110.8 
23 37.2 30.9 37.2 
24 28.4 28.3 28.2 
25 34.5 34.3 34.5 
26 75.3 75.2 75.4 
27 17.6 17.2 17.5 

OMe 47.4 


sugar 1 2 3 

GlclI-1 100.5 100.2 100.4 

2 78.0 79.1 77.9 

3 78.0 78.5 78.0 

4 78.3 71.9 78.2 

5 77.0 78.7 77.0 

6 61.4 63.0 61.6 

Rhal- 1 102.1 102.1 102.0 

2 72.6 72.4 72.6 

3 72.8 72.8 72.9 

4 74.2 74.2 74.1 

5 69.6 69.5 69.6 

6 18.8 18.7 18.7 

Rhall- 1 103.0 102.9 

2 71.8 72.6 

3 74.2 72.8 
3-O-COCH, 170.8 
3-O-CO CH; 20.9 

4 72.6 73.9 

5 70.5 70.5 

6 18.6 18.5 

GlclII- 1 105.0 105.0 105.0 

2 75.2 75.2 75.3 

3 78.7 78.7 78.6 

4 71.9 71.9 71.8 

5 78.5 78.5 78.5 

6 62.8 63.0 62.9 
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26- OB -D-glucopyranosyl -(25 R)-furost-B, 2 , 26-triol- 
5-ene-3- O-A-L-rhamnopyranosyl -( 1-2 )- [ 3- O- ( 3-O-acetyl )-a- 
L-rhamnopyranosyl -( 1-4 )]-8-D-glucopyranoside (1), Cs Hy, 


O,; , White amorphous powder , (Cars - 51.6 (c 0.18, MeOH) . 


FABMS (negative ion mode), m/z 1089 [MH] , 943 [M 
146-H] , 901 [M146-42-H] , 739 [M-146-42-162-H] , 
HRFABMS (negative ion mode): m/z 1089.5457 [M-H]- 
(calcd .Cs3 Hss Q; for 1089.5481) ; 'H NMR ( pyridine- ds , 400 
MHz) ô 0.88 (3H, s, H- 18), 0.97 (3H, d, J=6.2 Hz, H 
-27), 1.04 (3H, s, H- 19), 1.32 (3H, d, J=7.1 Hz, H- 
21), 1.61 (3H, d, J=5.5 Hz, Rbal H-6) .1.75 (3H, d, 
J=5.5 Hz, Rhal H-6), 1.94 (3H, s, Rhall 3-O-COCH, ), 
2.20 (1H, m, H-20), 2.73 (1H, m, H-4), 4.80 (1H, d, 
J=7.6Hz, Gic H-1), 4.82 (1H, m, Rhall H-3), 4.94 
(H, d, J=7.2 Hz, GI H- 1), 4.95 (1H, m, H-16), 
5.29 (1H, brs, H-6), 5.85 (1H, brs, Rhall H-1), 6.39 
(1H, br s, Rhal H - 1), °C-NMR (pyridine- ds, 100 MHz): 
see table 1 . 

26- OB-D- glucopyranosyl - ( 25 R ) -furost-2E -methoxyl-38 , 
26-diol-5-ene-3- OQ -L-rhamnopyranosyl - ( 1-2 ) 8-D-glucopyrano- 
side (2), Cy Hj Ois , White amorphous powder, FAB-MS (nega- 
tive ion mode) m/z 915 [MH] , 769 [M-146-H]` ; °C 
NMR (pyridine- d , 100 MHz) : see table 1 . 

26- OB-D-glucopyranosyl -( 25 R )-furost-B, 2% , 26-triol- 
5-ene-3- O-A-L-rhamnopyranosyl -( 1-2 )-[ @-L-rhamnopyranosyl - 


(1-4) ]-8-D-glucopyranoside ( protodioscin) (3), G; Hy, On , 
White amorphous powder, FAB-MS (negative ion mode) m/z 
1047 [M-H] , 901 [M-146-H] , 755 [M-146-146-H] , 
593 [M-146-146-162-H]~ , 431 [M-146-146-162-162-H] ; °C 


NMR (pyridine- œ , 100 MHz): see table 1 . 
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